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arm, then shift the center of the protractor (taking care to keep the true 
edge of the left and middle arms bisecting the points A and B) and draw 
another line along the true edge of the right arm and the point of intersec- 
tion of the two lines thus drawn will be a point in the line of sight joining 
x and y. Now with the <s DyC and Oyx set off on the right and left 
limbs of the protractor, shift its center till the true edges of the right, mid- 
dle and left arms traverse D, C and K, dot the center and we have y (one 
of the places of observation) . And again with the < s AxB and Bxy 
on the left and right limbs, place the true edge of the right hand arm on 
the line Kmy and shift the center along this line till A and B are traversed 
by the true edges of left and middle arms then dot the center and you have 
x (the other place of observation). 

The Hydrographer, the Topographer and the Explorer will each find 
this problem servicable. 



ODD NUMBERS AND EVEN NUMBERS. 



BY ARTEMAS MARTIN, ERIE, PA. 

All numbers are either odd or even. An even number is a number that 
can be divided by 2 without a remainder ; an odd number is one that is not 
divisible by 2 . 1, 3, 5, 7, are odd numbers ; 2, 4, 6, 8, are even numbers . 

All even numbers are comprised in the formula 2n, and all odd numbers 
in either of the formulae In -\- 1, 2n — 1. 

Proposition I. — The sum of two even numbers is even. 

Proof. — Let 2m and 2n represent any two even numbers ; their sum is 
2m + 2n = 2(m + w), which is even. 

Prop. II. — The sum of two odd numbers is even. 

Proof. — Let 2m + 1 and 2m -f- 1 be any two odd numbers ; their sum 
is 2m + 1 + 2ra + 1 = 2m + 2w + 2 = 2(m + n + 1). 

Prop. III. — The sum of an odd number and an even number is odd. 

Proof. — Let 2m -f- 1 be any odd number and 2m any even number • 
then 2m -j- 1 + 2m = 2(m -t- n) 4- 1, which is odd. 

Prop. IV. — The difference of two even numbers is even. 

Proof. — 2m — 2w = 2(m — n) . 

Prop. V. — The difference of two odd numbers is even. 

Proof. — 2m + 1 — 2n — 1 = 2(m— n). 

Prop . VI. — The difference of an odd number and an even one is odd. 

Proof. — 2m + 1 — In = 2(m — n) + 1. 
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If the even number is greater than the odd one, we have 2m — 2n — 1 
= 2(» — m) — 1, the second form of an odd number. 

Prop. VII. — The sum of any number of even numbers is even • 

Proof. — Let 2r x , 2r 2 , 2r 3 , . . . 2r„ be any number of even numbers ; 
then 2r x + 2r 2 + 2r 3 + . . . + 2r„ = 2(r, + r 2 + r 3 + . . . . + r„), 
which is even. 

Prop. VIII. — The sum of an even number of odd numbers is even. 

Proof. — Let 2r x + 1, 2r 2 + lj 2r 3 + 1, . . . 2r 2 „ + 1 be any even 
number of odd numbers; their sum is 2r x -J- 2r 2 + 2r 3 -f- . . -f- 2r 2 „ -f- 2n 
= 2(r t + i"i + ^3 + • • • + 7*2" + n ) an even number. 

Prop. IX. — The sum of an odd number of odd numbers is odd. 

Proof. — (2r a + 1) + (2r 2 + 1) + (2r 3 + 1) + . . + (2r 2n+1 + 1) 
= 2(r x -j- »* 2 -f r 3 -f ... + r 2 „ +1 ) + 1, an odd number. 

Prop. X. — The product of any number of even numbers is even. 

Proof.— (2r x )(2r 2 )(2r 3 ) . . . (2r„) = 2(2-»r,r s r, . . . r„). 

Prop. XI. — The product of an odd number and an even number is 
even. 

Proof— 2r X (2n + 1) = 2(2rn + r). 

Prop. XII. — The product of any number of odd numbers is odd. 

p roo f _ ( 2ri + 1) (2r 2 + 1) (2r 3 + 1) (2r„ + 1) = 26 + 1, by 

putting 26 for all the terms of the product except 1. 

Some years ago the following problem was proposed in a Medical Alma- 
nac: "It is required to put 20 horses in a stable containing 5 stalls, and 
have an odd number of horses in every stall." 

Here we have an even number of horses and an odd number of stalls, and 
the sum of an odd number of odd numbers is required to be even, which by 
Prop. IX, is impossible. 

Many persons spent hours of patient study in vainly endeavoring to solve 
this impossible problem. 



ON THE SOLUTION OF QUADRATIC EQUATIONS. 



BY O. D. OATHOUT, BEAD, IOWA. 

All complete quadratic equations can be made to take the form 
(1) ax 2 -\- bx = c, 

wherein a, b and c are coefficients in the most general sense of the term, and 
the highest exponent of x is 2. Multiply (1) by 4a and add 6* to each 
member and we have 



